In order to meet the demand of fine pitch and 3D package,
INTRODUCTION
With the advancement of electronic industry, IC component becomes miniaturized; pitch size gets smaller and I/O number gets more and more. In addition to these, lead-free soldering process has to be implemented due to law requirements. As a result, there are some reliability issues such as poor process yield, weak mechanical strength of solder joint, and poor thermal cycling performance. A few methods that have been or will be implemented include capillary underfill, corner bond, no-flow underfill, underfilm and wafer-level underfill process. All the processes are encountered with unsatisfied process yield, reliability scarification, lengthy application process and so on. In order to resolve these issues, the YINCAE team have successfully developed a first individual solder joint encapsulant adhesive -SMT 256 and SMT 266, that can enhance solder joint reliability and eliminate underfilling process, particularly for board-level underfill.
PROCESS

Figure 1. Process Flow Chart
The application process of solder joint encapsulant adhesive is shown in It is well known that voids of solder joint is easily formed due to high temperature process, high surface tension of lead-free solder and the limitation of flux chemistry using leadfree solder paste for lead-free process, as is shown in Fig.3 (a) . However, no voids of solder joint were observed using solder joint encapsulant adhesive SMT 256 or SMT 266. The major contributor for free void of solder joint is that SMT 256 or SMT 266 has formed an encapsulant layer, which can function as It can be seen from Fig. 4 that the max pull strength is about 274 N using solder paste for soldering and followed by underfilling process, while the pull strength is up to 438 N for only dipping SMT 256 -solder joint encapsulant. The pull strength is 1.5 -2 times higher using SMT 256 than using solder paste plus underfilling process.
APPLICATION FOR POP
Amkor POP has been used as test coupon in this paper, which is shown in Fig. 5 . With increasing dipping height from 70% to 95% of bump height, the pull strength is increased from 79N to 350 N. However, the recommendation height should not be higher than 95%, otherwise process defect will be observed. Fig. 6 , it should be noted that the pull strength does not change with increasing dipping height by using flux, and the most important part is that using flux will lead to larger data scattering of pull strength than using SMT 256, which is larger potential challenging for the quality control of the end product. Table  1 lists the raw data of pull strength using dipping height of 70% bump height. From Table 1 it can be seen that the pull strength is not only higher, but also has smaller standard deviation using SMT256 solder joint encapsulant than that obtained using flux, which means using solder joint encapsulant will lead to much smaller RMA number than using flux for end products. The most interesting point is that the standard deviation is close to the minimum pull strength obtained using flux. Fig. 7 The drop test performance using SMT 256, NF (no-flow underfill), CUF (capillary underfill) and solder paste.
The drop test conditions are: six feet height, concrete floor and free fall.
From Fig. 7 we could see the drop times is up to 200 times using SMT 256 solder joint encapsulant which is same as that obtained using no-flow underfill, but much better than that obtained using solder paste. The drop test performance is in agreement with the results of pull test. Fig. 8 shows the thermal cycling performance using different approaches for enhancement. Thermal cycling conditions are: one hour per cycle; temperature from -55 °C to 125 °C and 15 min dwell time at two extreme temperatures. It is very interesting to note that traditional capillary approach could make the reliability such as thermal cycle sacrifice, the failure was observed at 140 cycles using underfilm approach, while using solder joint encapsulant SMT 256 or SMT 266 the first failure cycles is high up to 6000 cycles, at least 4000 -5000 cycles higher than other process. 
